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(57) ABSTRACT

A blade for a lining of a mold mtended for vulcamizing a tire
tread, the blade being produced by selective laser melting.
The blade includes an anchoring part configured to anchor the

blade 1n a body of the lining, a molding part configured to
mold at least one cut 1n the tread of the tire. The blade further

includes reinforcement, wholly present in the anchoring part

of the said blade.
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THIN PLATE FOR A LINING OF A MOULD
INTENDED FOR VULCANIZING A TIRE
TREAD

FIELD OF THE INVENTION

The present invention relates to a lining blade for a mould
for vulcanizing a tire.

PRIOR ART

Document EPO868955 discloses a method of producing
mould parts using the technique known as selective laser
melting, 1n which lining elements, such as blades, are pro-
duced by selective melting of a powder made up of grains,
using a laser beam. This method makes it possible to build up
blades by superposing layers of grains which are agglomer-
ated using the laser beam.

One benetit of this technique 1s that the shape of the blade
can be modelled by a computer. The laser can thus be driven
by the computer so that the successive layers are built up
selectively 1n accordance with the dimensions of the mod-
clled blade.

The blade 1s built up from a platen the surface of which 1s
generally planar. This platen acts as a base onto which to build
up the blade 1n successive layers.

The first layer of agglomerated grains 1s formed directly on
the platen. Because of the use of the laser melting technique,
this first layer 1s welded to the platen. The other layers of
agglomerated grains are then formed 1n succession on the first
layer.

Once the blade has been formed, it needs to be detached
from the platen. This detaching operation 1s generally per-
formed by rapid cutting using a wire.

However, detaching the blade from the platen may cause
the said blade to deform. This 1s because each time a layer of
grains agglomerated by laser melting 1s formed, specific
mechanical stresses are created between the said layer and the
layer formed beforechand. When the blade 1s detached from
the platen, the mechanical stresses existing between the lay-
ers alter and may cause the blade to deform. For example,
when the blade 1s 1n the form of a thin plate, this plate may
curve along 1ts length and/or 1ts width, once it has been
detached from the platen. The impression leit on the tire by a
blade that has become deformed may then not correspond to
the desired tread pattern for the tire.

There 1s therefore a need to guarantee that the blades wall
maintain their shape even after they have been detached from
the platen on which they have been produced by selective
laser melting.

The invention thus relates to a blade for a lining of a mould
intended for vulcanizing a tire tread, the said blade being
produced by selective laser melting, the said blade compris-
ing an anchoring part configured to anchor the blade 1na body
of the lining, a moulding part configured to mould at least one
cut in the tread of the tire. The blade comprises reinforcing
means wholly present 1n the anchoring part of the said blade.

The blade thus comprises a moulding part and an anchor-
ing part.

The anchoring part 1s intended to hold the blade in the
lining.

The moulding part 1s intended to mould one or more cuts on
the tread of a tire.

A cut means eirther a groove or a sipe (1ncision).

A groove 1s a cut the material faces of which do not touch
under normal running conditions. In general, the width of a
groove 1s greater than or equal to 2 mm.
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A sipe 1s a cut the material faces of which touch under
normal running conditions. In general, the width of a sipe 1s
less than 2 mm.

The lining 1s a part or collection of parts of the mould which
will mould all of the tread of the tire. The lining thus com-
prises a lining body defining a cavity corresponding to the
shape of the tire that 1s to be vulcanized, and a plurality of
blades connected to the lining body.

The expression “present only in the anchoring part™ 1s to be
understood as meaning that the remnforcing means do not
extend over the moulding part of the blade.

Thus, as the anchoring part of the blade 1s embedded 1n the
body of the lining, the reinforcing means present only 1n the
anchoring part will not alter the shape of the cut which 1s
moulded only by the moulding part of the blade.

The invention thus makes 1t possible to reinforce the blade
without altering the shape of the impression that the said
blade 1s able to mould 1n a tread of a tire.

For preference, the reinforcing means take the form of at
least one increase 1n thickness formed as one with the anchor-
ing part of the blade.

The reinforcing means are produced with the blade by
selective laser melting. This 1s thus a simple and practical way
of producing the said reinforcing means.

For preference, the blade exhibits a rectangular overall
shape and the 1ncrease in thickness runs along the length of
the said blade.

This then prevents deformations along the length of the
blade.

Additionally or alternatively, the blade exhibits a rectan-
gular overall shape and the increase 1n thickness runs along
the width of the said blade.

This then prevents deformations along the width of the
blade.

The blade may also comprise a body of rectangular overall
shape and a head formed as one with the said body.

Blades of such a shape exhibit greater risks of deforming,
when detached from the platen. The invention therefore finds
a particularly advantageous application with this type of
blade.

For preference, the reinforcing means are also anchoring
means intended to anchor the blade 1n the lining body.

The reinforcing means may make it easier for the blade to
be anchored in the lining body. The blade 1s then anchored in
the lining body without the need to provide additional anchor-
Ing means.

The mvention also relates to a lining comprising a lining
body and at least one blade as described hereinabove, the said
blade being anchored 1n the said lining body.

The invention also relates to a mould for vulcanizing a tire
comprising a lining as described hereinabove.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the mvention will
become apparent from the following description, given by
way ol nonlimiting example, with reference to the attached
drawings 1n which:

FIG. 1 1s a schematic perspective view of a blade according
to a first embodiment of the invention;

FIG. 2 15 a side view of the blade of FIG. 1;

FIG. 3 1s a schematic perspective view of a blade according,
to a second embodiment of the invention;

FIG. 4 1s a schematic perspective view of a lining element
with a blade according to FI1G. 1 and a blade according to FI1G.
3
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FIG. 5 1s a partial view 1n cross section of a mould for
vulcanizing a tire comprising a lining element according to

FI1G. 4;

FIG. 6 1s a schematic perspective view of a blade according,
to a third embodiment of the invention.

In the description which will follow, elements that are

substantially identical or similar will be denoted by the same
references.

FI1G. 1 1s a perspective view of a blade 1 according to a first
embodiment of the invention.

The blade 1 here exhibits a rectangular overall shape of

length L and of width W.

In an alternative form of embodiment, the blade may
exhibit any other shape, such as a wavy shape.

In the example of FIG. 1, the blade 1 exhibits a substan-
tially constant thickness. The thickness of the blade 1 1s, for
example, ol the order o1 0.4 mm. The blade 1 can thus be used
to mould a sipe 1n a tire tread. A sipe 1s a cut the material faces
of which touch under the normal running conditions of a tire.

In an alternative form of embodiment, the thickness of the

blade 1 can vary along the length L and/or the width W of the
said blade 1.

The blade 1 comprises an anchoring part configured to
anchor the blade 1 in abody of a lining of a mould intended for
vulcanizing the tread of the tire. The anchoring part com-
prises a first anchoring surface 3 running along a first face of
the blade 1 and a second anchoring surface (not visible in FIG.
1) running along a second face of the blade. The first anchor-
ing surface 3 here has a U-shape.

The blade 1 also comprises a moulding part configured to
mould a sipe in the tread of the tire. The moulding part
comprises a first moulding surface 5 running along the first
face of the blade 1 and a second moulding surface (not visible
in F1G. 1) running along the second face of the blade. The first
moulding surface 5 here 1s of rectangular overall shape.

The blade 1 1s obtained by selective melting of a powder
made up of grains, using a laser beam. This method 1s also
known as laser sintering.

The powder used 1n the selective melting method 1s pret-
erably a metallic powder. Thus, the blade 1 can be made of
steel.

In an alternative form of embodiment, the powder 1s a
ceramic powder.

In the selective melting method, the blade 1 1s built up by
superposing layers of grains which are agglomerated using
the laser beam. The blade 1 thus exhibits the form of a strati-
fied element.

Agglomerated means that the grains of the powder are
joined or welded together. Thus, during the selective melting,
connection regions, known as grain boundaries form nitially
between adjacent grains. Next, the space between the adja-
cent grains 1s filled through phenomena of diffusion and
plastic tlow.

Production of the N-layer blade 1 involves various steps, N
being a whole number greater than 1.

In a first step, the powder made up of grains 1s disposed on
a platen 7.

In a second step, a laser beam 1s used selectively to melt the
powder 1n order to agglomerate all or some of the grains and
form a first layer of agglomerated grains.

The first step and the second step are repeated N-1 times to
torm the blade 1 by superposition of N layers of agglomerated
grains.

The first layer of agglomerated grains 1s welded to the
platen 7. Once formed, the blade 1 1s then detached from the
platen 7, for example by cutting using a wire.
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4

To avoid any deformation of the blade 1 as the said blade 1
1s detached from the platen 7, the invention provides reintforc-
ing means 9a, 95, 9¢ on the blade 1.

The reinforcing means here exhibit the form of increases 1n
thickness formed as one with the anchoring part of the blade
1. Increases 1n thickness should be understood as meaning
additional material by comparison with the thickness of the
blade 1.

More particularly, the reinforcing means comprise a first
increase 1n thickness 9a, a second increase in thickness 95,
and a third increase 1n thickness 9¢, running along the first

face of the blade 1.

The first increase 1n thickness 9a runs along the entire
width W of the blade 1.

The second increase 1n thickness 95 runs partially along the
length L of the blade 1 perpendicular to the first increase 1n
thickness 9a.

The third increase in thickness 9¢ runs along the entire
width W of the blade 1 parallel to the first increase 1n thick-
ness 9a.

The first increase 1n thickness 9a, the second increase in
thickness 95, the third increase 1n thickness 9¢ are formed as
one with the first anchoring surface 3 of the blade 1. These
increases 1n thickness are formed with the blade 1 by super-
posing layers of agglomerated grains during the selective
melting process.

The first increase 1n thickness 9a and the third increase 1n
thickness 9¢ make 1t possible to prevent the blade 1 from
deforming along the width W of the said blade 1.

The second 1ncrease 1n thickness 96 makes it possible to
prevent the blade 1 from deforming along the length L of the
said blade 1.

The first increase 1n thickness 94, the second increase in
thickness 94, the third increase 1n thickness 9¢ here exhibit a
cross section shaped as half a disc.

In an alternative form of embodiment, the cross sections of
the first increase 1n thickness 9a, of the second increase 1n
thickness 9b, of the third increase in thickness 9¢ may be
triangular or diamond-shaped.

All combinations of shape of cross section between the
various increases 1n thickness 9a, 95, 9¢ are possible.

It will be noted that the second face of the blade 1 may also
exhibit increases 1n thickness (not depicted). The increases 1n
thickness of the second face of the blade 1 may be the comple-
ment of the first increase in thickness 9q, of the second
increase 1n thickness 94, of the third increase 1n thickness 9c.
For example, the increases 1n thickness of the second face of
the blade 1 may be symmetrical with the increases 1n thick-
ness 9a, 956, 9¢ of the first face of the blade 1.

FIG. 2 shows a front view of the blade 1 comprising the first
face of the said blade 1.

FIG. 2 shows the arrangement of the first anchoring surface
3 and of the first moulding surface 5 on the blade 1 1n greater
detaul.

The first anchoring surface 3 exhibits an overall U-shape
comprising a first branch 11, a base 13 and a second branch
15.

The first branch 11 1s of rectangular overall shape with a
width corresponding to a first dimension L1.

The second branch 15 1s of rectangular overall shape with
a width corresponding to a second dimension L2.

The base 13 i1s of rectangular overall shape with a width
corresponding to a third dimension W1.

The first moulding surface 5 exhibits a rectangular overall
shape with a width corresponding to the difference between
the width W of the blade and the third dimension W1, and

with a length corresponding to the difference between the
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length of the blade L and the sum of the first dimension L1
with the second dimension L2.

The first dimension L1 and the second dimension L2 are
determined such that: L1+L.2<%5xL..

In a preferred embodiment, the first dimension L1 and the
second dimension .2 are equal.

For preference, the third dimension W1 is determined such
that; Wl=laxW.

It will be noted that the first increase 1n thickness 9a and the
third increase 1n thickness 9¢ are located as close as possible
to a respective edge of the blade 1.

It will also be noted that the second increase in thickness 96
1s located near a lower edge 2 of the blade 1 so as to limit the
deformations of the said blade 1 when it 1s detached from the
platen on which the said blade has been formed. However,
there 1s enough space between the second increase 1n thick-
ness 96 and the lower edge 2 to allow a cutting tool, such as a
wire, to pass 1 order to detach the blade from the platen.

As has already been specified, the blade 1 1s detached from
the platen during a detaching operation. Once detached, 1n a
way known per se, the blade 1s placed in an element made of
flexible maternial, for example a material based on an elas-
tomer of silastene type. Plaster i1s then poured around the
clement made of flexible material in order to form a plaster
mould form. After drying, the element made of flexible mate-
rial 1s removed and the blade 1 1s held 1n the plaster mould
form 1n such a way that the anchoring part of the blade 1 1s
visible. Aluminium i1s then poured around the plaster mould
form to form a lining element. The aluminium comes 1nto
contact with the blade in the anchoring part of the said blade
to anchor the said blade in the lining element.

In a preferred embodiment of the invention, the reinforcing
means are configured in such a way as to encourage the
anchoring of the blade in the lining element. For that, the
reinforcing means may exhibit a cross section shaped as half
a disc with a radius that 1s large enough to increase the area of
contact between the reinforcing means and the aluminium of
the lining element.

FI1G. 3 1s a schematic perspective view of a blade 10 accord-
ing to a second embodiment.

The blade 10 here exhibits a rectangular overall shape with
a length L and width W.

More particularly, the blade 10 comprises an anchoring
part configured to anchor the blade 10 1n a body of a lining of
a mould mtended for vulcamizing the tread of the tire. The
anchoring part comprises a first anchoring surface 14 running
along a first face of the blade 10 and a second anchoring
surface (not depicted in FIG. 3) running along a second face
of the blade. The first anchoring surface 14 here has an
L-shape having a base 18 and a branch 20.

The blade 10 also comprises a moulding part configured to
mould a sipe in the tread of the tire. The moulding part
comprises a first moulding surface 16 running along the first
face of the blade 10 and a second moulding surface (not
depicted 1n FIG. 3) runming along the second face of the blade.
The first moulding surface 16 1s of rectangular overall shape.

The blade 10 further comprises a first increase in thickness
12a, a second increase 1n thickness 1256 and a third increase 1n
thickness 12¢ running along the first face of the blade 1.

The first increase 1n thickness 12a runs partially along the
width W of the blade 10. The length of the first increase in
thickness 12a corresponds to a fourth dimension W2. For
preference, the fourth dimension W2 1s determined such that
W2=<lAxW.

The second increase 1n thickness 125 runs partially along
the length L of the blade 1 perpendicular to the first increase

in thickness 12a.

10

15

20

25

30

35

40

45

50

55

60

65

6

The third increase 1n thickness 12¢ runs along the entire
width W of the blade 1 parallel to the first increase 1n thick-
ness 12a.

The first increase 1n thickness 12a, the second increase 1n
thickness 1254, the third increase 1n thickness 12¢ are formed
as one with the first anchoring surface 14 of the blade 10.

FIG. 4 depicts a lining element 17 comprising a lining body
19.

The lining body 19 comprises a first rib 214a, a second r1b
21b and a third r1b 21¢ projecting from a lining bottom 23.

The nibs 21a, 215, 21¢ are designed to form grooves 1n the
tread of a tire.

The lining element 17 also comprises a first blade 1 accord-
ing to the first embodiment of FIG. 1 and a second blade 10

according to the second embodiment of FIG. 3.

The first blade 1 and the second blade 10 are anchored 1n
the lining body 19 using the method described hereinabove.

Thus, the first blade 1 1s anchored 1n the first rib 21a via the
first branch 11 of the first anchoring surface 3, with reference
to FIG. 1. The first blade 1 1s also anchored 1n the lining
bottom 23 via the base 13. Finally, the first blade 1 1s anchored
in the second rib 215 via the second branch 135 of the first
anchoring surface 3.

The second blade 10 1s anchored 1n the first rib 21a via the
branch 20 of the first anchoring surface 14, with reference to
FIG. 3. The second blade 1 1s also anchored in the lining
bottom 23 via the base 18 of the first anchoring surface 14.
The second blade 10 1s not in this mstance anchored 1n a
second rib.

The choice of using first blades and/or second blades
depends on the number of ribs present and therefore on the
tread pattern desired for the tread of the tire.

FIG. 5 1s a view 1n cross section of a mould 25 for vulca-
nizing a tire comprising a lining 27. The lining 1s formed of a
plurality of lining elements according to FIG. 4.

The mould 25 also comprises two shells 294, 2956 and
segments 31. Just one segment 31 1s depicted 1n FIG. 5.

The two shells 29a, 295 and the segments 31 form a periph-
eral annulus.

The mould 25 1s depicted here 1n a closed position. In this
position, the mould 25 delimits a toroidal cavity the shape of
which corresponds to the shape of a tire that 1s to be moulded.

FIG. 6 1s a schematic perspective view of ablade 33 accord-
ing to a third embodiment of the mvention.

In this third embodiment, the blade 33 comprises a body 35
of rectangular overall shape and a head 37 formed as one with
the said body 35. The head 37 runs parallel to the length L of
the body 35.

The head 37 here 1s of cylindrical overall shape with a
circular cross section.

As an alternative, the cross section of the head may be any
other shape, such as a V-shape or U-shape.

The head 37 1s formed as one with the body 35.

The blade 33 1s thus able to mould a cut of teardrop type 1n
the tread.

The blade 33 comprises an anchoring part 39 configured to
anchor the blade 33 in a body of a lining of the mould of FIG.
5.

The blade 33 also comprises a moulding part 41 configured
to mould a sipe 1n the tread of the tire.

The blade 33 also comprises reinforcing means 40a, 400,
40c.

The reinforcing means 40a, 405, 40¢ are positioned in the
anchoring part of the blade 33. More specifically, the rein-
forcing means 40a, 400, 40c are formed as one with the body

35 of the blade 33.
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The body 35 of the blade 33 exhibits an edge 43 formed
when the blade 33 1s detached from a platen.

The edge 43 1s at the opposite end of the blade 33 to the
head 37.

Because of the distance between the edge 43 and the head
37, there 1s a risk that the blade 33 will deform more when it
1s detached from the platen. The use of the reinforcing means
40a, 405, 40¢ 1s therefore particularly advantageous for this
type of blade 33 1n order to limit the deformations of the said

blade 33.

The mvention claimed 1s:
1. A blade for a lining of a mould intended for vulcanizing
a tire tread, the blade comprising:

a first surface, extending over a length and a width of the
blade:

a second surface, opposing the first surface and extending
over a length and width of the blade;

an anchoring part configured to anchor the blade 1n a body
of the lining and including at least a part of the first
surface of the blade:

a moulding part configured to mould at least one cut 1n the
tread of the tire and including at least a part of the first
surface of the blade:

a reinforcement disposed on at least the first surface, and
disposed only 1n the anchoring part of the blade, com-
prising;:

a first increase 1n thickness, a second increase 1n thick-
ness, and optionally a third increase in thickness, each
formed as one with the anchoring part of the blade, at
least one of which extends wholly or partially along
the length of the blade and at least one of which
extends wholly or partially along the width of the

blade;
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wherein the blade 1s produced by selective laser melting,

and

wherein the first increase 1n thickness, the second increase

in thickness, and optionally the third increase 1n thick-
ness make 1t possible to prevent the blade from deform-
ing 1n the direction of the length of the increase in thick-
ness.

2. The blade according to claim 1, wherein the blade 1s of
rectangular overall shape and the first increase 1n thickness
extends along the length of the blade.

3. The blade according to claim 1, wherein the blade 1s of
rectangular overall shape and the first increase 1n thickness
extends along the width of the blade.

4. The blade according to claim 1, wherein the blade com-
prises a body of rectangular overall shape and a head formed
as one with the body.

5. The blade according to claim 1, wherein the reinforce-
ment 1s also an anchor for anchoring the blade 1n the liming
body.

6. The blade according to claim 1, wherein the blade 1s of
overall rectangular shape and the first increase 1n thickness
extends wholly or partially along the length of the blade, and
the second increase 1n thickness extends wholly or partially
along the width of the blade.

7. The blade according to claim 6, wherein the third
increase 1n thickness extends wholly or partially along the
width of the blade.

8. A lining of a mould for vulcanizing a tire, comprising a
lining body and at least one blade according to claim 1,
wherein the blade 1s anchored 1n the lining body.

9. A mould for vulcanizing a tire, comprising a lining
according to claim 8.
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